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(54) Title of the Invention 



LAYOUT OF ENGINE AND INTAKE/EXHAUST MECHANISM IN SNOWMOBILE 
(57) [Abstract] 

To offer an engine and intake/exhaust mechanism layout whereby operating performance of 
the vehicle is improved by lowering the vehicle height and reducing vehicle wind resistance, 
vehicle handling performance and operating performance when steering are improved by 
bringing the center of gravity position of the engine area close to the center of gravity position of 
the entire vehicle, engine cooling is improved without the stagnation of hot air in the engine area 
by making air flow smoothly in the shroud, and the flow the gas mixture in the engine from 
intake port to the exhaust port is made smooth. 
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[Means of Solution] In a snowmobile 10, wherein the engine 19 is mounted in the engine 
compartment 12 inside a shroud 1 1. an intake/exhaust mechanism is arranged on the periphery of 
said engine 19 and made the central mechanical source in the travel motion thereof, a cylinder 
part 1 of the aforesaid engine 19 is arranged proximally to the steering handle 14 and inclined in 
the backward direction from the direction of travel of the vehicle 10. 

[Figure] Direction of travel 

[Claims] 

[Claim 1] A layout of an engine and intake/exhaust mechanism in a snowmobile 
characterized by the fact that, in an engine unit for a snowmobile, wherein an engine and an 
intake/exhaust mechanism accompanying said engine and arranged on the periphery of said 
engine are housed in a shroud, said engine cylinder part is arranged so as to be inclined in the 
backward direction from the direction of travel of the vehicle and proximally to the steering 
handle. 

[Claim 2] A layout of an engine and intake/exhaust mechanism in a snowmobile according to 
claim 1. characterized by the fact that the carburetor in the engine unit of said snowmobile is 
arranged at the front of said engine. 

[Claim 3] A layout of an engine and intake/exhaust mechanism in a snowmobile according to 
claim 1 or 2, characterized by the fact that the air cleaner box in the engine unit of said 
snowmobile is arranged at the front of said carburetor. 

[Claim 4] A layout of an engine and intake/exhaust mechanism in a snowmobile according to 
claim 1, 2 or 3, characterized by the fact the exhaust pipe in the engine unit of said snowmobile 
is arranged at the front of said engine, like said carburetor and said air cleaner box. 

[Claim 5] A layout of an engine and intake/exhaust mechanism in a snowmobile according to 
any among claims 1 to 4, characterized by the fact that a portion of said air cleaner box in the 
engine unit of said snowmobile is made to protrude from the front end of the vehicle, and the 
front part of said air cleaner box on the traveling direction side of said snowmobile is opened 
facing said direction. 

[Detailed Description of the Invention] 
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[0001] 

[Industrial Field of Application to Which the Invention Pertains] The present invention 
relates to the layout in an engine and intake/exhaust mechanism in a snowmobile which travels 
on snow and has an engine and intake/exhaust mechanism inside a shroud. 

[0002] 

[Prior Art] In general., in vehicles, exemplified by snowmobiles, in the layout of the motive 
power source (engine unit) in a vehicle with intake and exhaust mechanisms, etc., having the 
engine at their center, arrangements are often observed in which the point of the center of gravity 
is placed at the engine, which is at the center. For this reason, the intake mechanism and exhaust 
mechanism are often arranged so as to enclose the engine, either from the front and back or from 
the sides. 

[0003] Fig. 4 and Fig. 5 are, respectively, a side view and a plan view of a typical example of 
a conventional snowmobile. As shown in Fig. 4 and Fig. 5, in the snowmobile 10, an engine 
compartment 12 is formed enclosed by the shroud 1 1 in the front half of the vehicle, and a left 
and right pair of directional skis 13 are arranged there under. The directional skis 13 are arranged 
so that they can be steered by means of a handle 14. A sheet 15 is arranged on the back half of 
the snowmobile 10, and a track (16) is arranged under this sheet 15. The aforesaid handle 14 is 
arranged in front of the sheet 15. The track 16 is formed as an endless belt and is supported on a 
sprocket 17 and multiple guide rollers 18. The track 16 is moved by rotation of the sprocket 17 
based on driving force of the engine 19, allowing the snowmobile 10 to travel. The arrangement 
of the air cleaner box 3 and carburetor 2, which feed the gas mixture to the engine 19 in the 
aforesaid engine compartment 12, is such that the carburetor 2 is placed behind the aforesaid 
engine 19, and the air cleaner box 3 is placed behind the carburetor 2, while the exhaust pipe 4, 
which is the outlet for the exhaust port 4, is arranged on the front side of the aforesaid engine 19. 

[0004] In this case, as shown in Fig. 4, since the position of the center of gravity M of the 
engine unit, which is the central mechanical source of the vehicle, is the vicinity of the engine 
19, and the position of the center of gravity of the vehicle as a whole and Mo are separated, 
steering operability and vehicle handling are impaired by the placement of the center of gravity 
in the vicinity of the engine. Moreover, as shown in the figures, the air flow N entering from the 
front aperture 1 la of the shroud 1 1 and passing through the interior of the engine compartment 
12 stagnates in the engine 19 vicinity No, and air heated by the engine in the vicinity of the 
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engine 19 is retained inside the shroud 1 1 and causes a reduction in engine performance. Further, 
since the engine 19 is constituted so that the cylinder 1 is arranged perpendicularly, the shroud 
1 1 is made higher, increasing the vehicle height, making it susceptible to wind resistance, and 
having harmful effect on driving performance. 
[0005] 

[Problems Thai the Invention Is to Solve] Heretofore various techniques have been 
considered for solving the aforementioned three problems. First, technical developments from 
the aspect of the layout of the engine have been described in Japanese Unexamined Patent 
Application Publications Hei 6-48370 and Hei 9-324649. However, the technique described in 
the former is one of for reducing the vehicle width, and the latter does not result in any changes 
in the center of gravity of the engine center. 

[0006] The Applicant has also invented a technique whereby the height of the vehicle, which 
is the third problem described above, is reduced, and in order to make the center of gravity M of 
the engine close to the vehicle center of gravity Mo, as shown in Fig. 6, the engine cylinder 1 is 
attached so as to be inclined by the angle 0 in the backwards direction. In this case, the flow N of 
air inside the shroud 1 1 becomes smooth. However, in this case, as shown in Fig, 7, the direction 
of the flow N" of the gas mixture supplied to the crankcase 19a from the intake port 5 of the 
engine 19 and the exhaust port 4 form an acute angle, resulting in prevention of the smooth flow 
of the gas mixture. 

[0007] Meanwhile, in order to improve the flow N'" of gas mixture from the intake port 5 to 
the exhaust port 4, and to solve the problem of vehicle height, as shown in Fig. 8 and Fig. 9, it 
was found that the carburetor flow is improved by placing the engine cylinder 1 inclined at an 
angle 0 in the forward direction, but the center of gravity M in the engine 19 vicinity shifts 
forward, resulting in separation of Mo from the center of gravity of the vehicle as a whole, and 
impairing the handling performance and vehicle drivability when steering the vehicle. Further, as 
shown in Fig. 8 and Fig. 9, the flow N to of care in the shroud 1 1 stagnates at No 1 in the vicinity 
of the engine, the engine cannot be cooled sufficiently, and as a result the engine performance is 
reduced. 

[0008] The present invention has the objectives of offering an engine and intake/exhaust 
mechanism layout whereby the operating performance of the vehicle is improved by lowering 
the vehicle height and reducing vehicle wind resistance, vehicle handling performance and 
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operating performance when steering are improved by bringing the center of gravity position of 
the engine area close to the center of gravity position of the entire vehicle, engine cooling is 
improved by eliminating the stagnation of hot air in the engine area and making air flow 
smoothly in the shroud, and the flow in the engine from the gas mixture intake port to the 
exhaust port is smoothed. 
[0009] 

[Means Used to Solve Problems] In order to achieve the aforesaid objectives, the present 
invention is constituted as follows. The present invention is a layout of an engine and 
intake/exhaust mechanism in a snowmobile characterized by the fact that, in an engine unit for a 
snowmobile, wherein an engine and an intake/exhaust mechanism accompanying said engine and 
arranged on the periphery of said engine are housed in a shroud, said engine cylinder part is 
arranged so as to be inclined in the backward direction from the direction of travel of the vehicle 
and proximally to the steering handle. By inclining the engine cylinder as described above, it is 
possible to reduce the vehicle height of a snowmobile and improve the vehicle operating 
performance by reducing the air resistance of the vehicle. In conjunction, the handling 
performance when steering and the operating performance can be increased by placing the 
engine, which creates the center of gravity in the engine area,, near the steering handle. 
Moreover, the flow of air in the shroud no longer stagnates in the engine area and proceeding 
smoothly, thereby efficiently cooling the engine and improving engine performance. 

[0010] In the present invention, the carburetor in the engine unit of the aforesaid snowmobile 
may be arranged at the front of the aforesaid engine. By this means, the gas mixture in the engine 
flows smoothly from the intake port to the exhaust port, further improving engine performance. 

[0011] In the present invention, the air cleaner box in the engine unit of said snowmobile 
may be arranged at the front of said carburetor. By this means, the flow of air to the air cleaner 
box, which supplies air to the carburetor, can be made smooth. 

[0012] In the present invention, the exhaust pipe in the engine unit of said snowmobile may 
be arranged at the front of said engine, like said carburetor and said air cleaner box. By this 
means, overall performance can be achieved with the engine, which constitutes the center of 
gravity in the engine area, positioned in the vicinity of the steering handle, and the gas mixture 
inside the engine from the intake port to the exhaust port can be made to flow more smoothly. 
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[0013] In the present invention, a portion of said air cleaner box in the engine unit of said 
snowmobile can be made to protrude from the front end of the vehicle, and the front part of said 
air cleaner box on the traveling direction side of said snowmobile can be opened facing said 
direction. By this means, the wind when traveling can be forced into the air cleaner box, 
supercharging the pressure of the air supplied to the engine from the carburetor, and further 
increasing performance of the engine when traveling. 

[0014] 

[Embodiments of the Invention] Next, embodiments of the invention are described referring 
to the attached drawings. Fig. 1 is a side view of a snowmobile having the engine and 
intake/exhaust mechanism layout in a snowmobile according to Embodiment 1 of the present 
invention, and Fig. 2 is a detailed drawing of the engine portion of that snowmobile. 

[0015] As shown in Fig. 1, in the snowmobile 10, an engine compartment 12 enclosed by a 
shroud 1 1 is formed in the front half of the vehicle, and a pair of left and right running skis 13 for 
steering are arranged thereunder. The steering skis 13 placed so that they can be steered by 
means of a handle 14. A seat 15 is arranged on the rear half of the snowmobile 10, and a track 16 
is arranged under this seat 15. A handle 14 is located in front of the seat 15. The track 16 is 
forms a footstep in the form of an endless belt, and is supported by means of a sprocket 1 7 and 
multiple guide rollers 18. The track 16 is turned by the rotation of the sprocket 17 based on the 
motive force of the engine 19, thereby producing driving force on the snow surface and causing 
the snowmobile 10 to travel on the snow. 

[0016] As shown in Fig. 1, in the engine compartment 12, the cylinder 1 of the engine 19 is 
inclined in the backward direction in relation to the running direction of the snowmobile at an 
angle 0 (the center of the cylinder head is positioned to the rear of the crankshaft). By this means, 
the height of the snowmobile can be lowered, the air resistance when driving the vehicle reduced 
and the operating performance of the vehicle improved. Additionally, the position of the engine 
19, including said cylinder 1, is arranged so as to be retracted as far as the area below the 
steering handle 14. By this means, the position M of the center of gravity of the engine 19 can be 
placed at a distance L extremely close to the steering handle 14 and the sprocket 17, which is the 
vehicle center of gravity position Mo, and the operating performance and handling performance 
of the vehicle can be greatly improved. This is because, when the center of gravity position M of 
the engine 19 is separated from the center of gravity position Mo of the vehicle, it becomes 
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•> easier for the swing force of the vehicle reduced by the action of the moment force on this 

interval, increasing its operating force, and having a harmful effect on the aforementioned 
handling characteristics when turning the steering handle. By means of the present invention, 
however, since the position Mo of the center of gravity of the vehicle and the position M of the 
center of gravity of the engine 19 are made proximal, the aforesaid moment force is decreased, 
the operating force of the swing of the vehicle is decreased, and the handling performance of the 
handle 14 is dramatically improved. 

[0017] Additionally, the air cleaner box 3, which feeds gas mixture to the engine 19, and the 
air cleaner 2 are positioned so that the carburetor 2 is in front of the aforesaid engine 19, and the 
air cleaner box 3 is in front of the carburetor 2, while the exhaust pipe 4, which is the outlet of 
the exhaust port 4, is at the same time arranged on the front side of the aforesaid engine 19. By 
this means, since the aforesaid engine 19 can be positioned in the area below the steering handle 
14, the center of gravity of the engine 1 can be made proximal to the center of gravity of the 
vehicle. At the same time, as shown in Fig. 2, the air flow N from the air cleaner box 3 to the 
carburetor 2 and the flow of new air N' from the carburetor 2 through the intake port 5 to the 
exhaust port 4 becomes smoother, improving engine performance. Moreover, the air flow N from 
the aperture 1 la on the front of the shroud 1 1 flows smoothly without stagnating in the area of 
the engine 19 ? allowing the heat generated by the engine 19 to be cooled quickly, and improving 
engine efficiency when driving. 

[0018] Next, discussing Embodiment 2, which is shown in Fig. 3, this embodiment is one in 
which a portion of the air cleaner box 3 arranged on the front of the vehicle 10 is made to 
protrude from the vehicle body in the running direction of the vehicle 10, and an aperture 3* is 
provided so as to open in the traveling direction on the protruding part. By this means, the wind 
is supercharged and supplied into the air cleaner box when the vehicle is traveling, increasing the 
pressure inside the air cleaner box 3, thus increasing oxygen density in the air inside the air 
cleaner box 3 which is supplied to the engine 19 and improves the outlet of the engine 19. 

[0019] 

[Effects of the Invention] As explained above, in the present invention, in a snowmobile 
wherein an engine is mounted inside a shroud, and the accompanying intake/exhaust mechanism 
is arranged on the periphery of said engine, by arranging the engine cylinder part so as to be 
inclined in the backward direction from the direction of travel of the vehicle and proximal to the 
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* steering handle, the operating performance of the vehicle is improved by lowering the vehicle 

height and reducing vehicle wind resistance, vehicle handling performance and operating 
performance when steering are improved by bringing the center of gravity position of the engine 
area close to the center of gravity position of the entire vehicle, engine cooling is improved 
without the stagnation of hot air in the engine area by making air flow smoothly in the shroud, 
and the flow in the engine from the gas mixture intake port to the exhaust port is smoothed. 
[Brief Explanation of the Drawings] 

[Fig. 1] is a side-view partial cross-section of a snowmobile which uses the layout of the 
engine and intake-exhaust mechanism in a snowmobile according to Embodiment 1 of the 
present invention. 

[Fig. 2] is a side-view partial cross-section the engine unit in a snowmobile according to 
Embodiment 1 of the present invention. 

[Fig. 3] is a detailed drawing of the engine and intake-exhaust mechanism layout in a 
snowmobile according to Embodiment 2 of the present invention. 

[Fig. 4] is a side view explaining an example of the layout of a conventional snowmobile 
engine unit. 

[Fig. 5] is a plan view of the same. 

[Fig. 6] is a side view explaining another example of the layout of a conventional 
snowmobile engine unit. 

[Fig. 7] is a diagram explaining the engine unit of Fig. 6. 

[Fig. 8] is a side view explaining still another example of the layout of a conventional 
snowmobile engine unit. 

[Fig. 9] is a diagram explaining the engine unit of Fig. 8. 
[Explanation of the reference numerals] 

1 cylinder 

2 carburetor 

3 air cleaner box 
3' aperture 

4 exhaust pipe (exhaust port) 

5 intake port 
10 snowmobile 
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11 


shroud 


12 


internal space 


13 


steering skis 


14 


handle (steering handle) 


15 


sheet 


16 


track 


17 


sprocket 


18 


guide rollers 


19 


engine 


e 


angle of inclination of cylinder 


N 


running wind flow 


N' 


airstream inside engine 


M 


engine unit center of gravity 


Mo 


vehicle center of gravity 


L 


distance between centers of gravity M and Mo 



Fig. 2 

Traveling direction 
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